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Abstract 
Complex emergency situation in Nepal particularly affected by political instability and natural calamities led to food 
insecurity. Dependency on the food import led this country affected by soaring global food prices in 2007/2008. Food 
and Agriculture Organization of the United Nations (FAO) responded with distribution of improved variety of seeds 
along with capacity building program and technical assistant to small rural farmers in Nepal from 2009 to 2011. This 
paper reviewed the factors affecting the efficacy of the seed distribution to improve food security based on the 
surveys on beneficiaries carried out before and after the intervention, crop cutting assessment and group discussions. 
It was concluded that seed aid was an effective way to improve food security of small  family in the remote 
area of Nepal under subsets of condition, unless it will harm the existing seed supply chain and ultimately incurring 
losses to farmers. 
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1. Introduction 
Nepal is a poor country in South Asia that just ended a long civil war through a Comprehensive Peace 
Accord in 2006. Poverty was spread out in the country leading to the occurrence of nutrient deficiency 
particularly on children and women and out-migration of men. Natural calamities such as severe droughts 
and floods are an annual event aggravating agriculture production and food security. The country that was 
previously self-sufficiency becomes food importer. 
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Low seed replacement rate (SRR), an indicator measuring the percentage of supply to meet the 
requirement of quality seed, is among factors responsible for low productivity of food crops (SRR for 
lentil, maize, rice and wheat was only 3.1, 6.6, 8.7 and 9.9 percent, respectively). More than 80 percent of 
foods in Nepal come from the low land in the Terai area that has good road accessibility and agriculture 
infrastructures. Meanwhile, agriculture productivity in the hilly area remains low due to poor 
infrastructures, scarcity of water and labor, and remoteness causing high price of agriculture inputs. Most 
of farmers in the hilly area use local variety that they get through informal channels such as own stock, 
barter or seed exchange. Nutrition for the soil and plants depend on animal waste and compost while 
chemical fertilizers is not available in local market. Agriculture activity is possible only during the 
monsoon for three or four months a year.  
 
The soaring of global food prices in 2007/2008 affected predominantly the rural poor households who 
spend more than seventy percent of their income to food. FAO responded with distribution of improved 
variety of open pollinated seeds along with capacity building program and technical assistant to small 
rural farmers in Nepal in order to increase resiliency of farming households to food insecurity. However, 
seed systems in difficult situation are often poorly understood because limited time is available for 
assessment and many responses are built based on assumption [1]. 
 
This paper reviewed the factors affecting the efficacy of the seed-aid in ten districts of Nepal 
(Udayapur, Shinduli, Dolpa, Jumla, Kalikot, Kailali, Baitadi, Bajhang, Doti and Darchula). The agro-
ecological zones ranged from low land area in the Terai with an elevation of about 60 m above sea level 
up to mountainous area with 4000 m elevation in addition to its remoteness and political instability had 
made this program interesting to be studied. 
 
Nomenclature 
DADO District Agriculture Development Office 
FAO Food and Agriculture Organization 
FFS Farmer Field School 
HYV High Yield Variety 
NGO Non-Government Organization 
SRI System of Rice Intensification 
SRR Seed Replacement Rate  
TPS  True Potato Seed 
2. Methodology 
The paper was written based on the survey on beneficiaries before and after the intervention at the 
same period. The survey was done in 53 (25%) out of 211 target villages by interviewing 2,578 (2.5%) 
out of 103,111 beneficiary households that was selected following systematic random sampling assuming 
expected probability of 50%, a maximum error of 5% and 95% confidential level.  
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Crop cutting assessments were done in collaboration with the District Agriculture Development Office 
(DADO) in each district to get quantitative data regarding to the performance of the distributed seed in 
comparison to the local seed. Crop cutting assessment was carried out in Darchula, Bajhang, Doti, Kailali 
District for rice and winter wheat, and additional two districts in Sindhuli and Udaypur for rice only. 
Regular method of DADO was applied by harvesting the crop in the area of 2.5 m width and 2.5 m length 
that was determined by random. Yield was converted to kilogram dry grain (around 14% water content) 
per hectare. In addition to that, group discussions were also held in order to get input from all 
stakeholders involved in the humanitarian aid. 
3. Results and Discussion 
3.1.  
Coping strategy of farmers in stress period mainly after bad harvest due to drought, outbreak of pest 
and disease, extreme weather or natural disaster to address food insecurity in the rural area of Nepal was 
presented on Figure 1. Almost seventy five percent of respondents in case of bad harvest were going to 
borrow money from moneylender and more than fifty percent of respondents will change their diet with 
cheaper food or collecting food from forest. It could be understood that more than 60 percent of 
respondents had a debt to moneylender after the global soaring of food prices in 2007/2008 followed by 
extreme drought in 2009. In worse cases, almost thirty percent of respondents will reduce food-intake, 
skip their meals or reduce expenses for non-food items. In the worst situation, they started selling assets, 
dropping-out children from school, sending children to relatives or even migrating to other district or 
country for a job. From the interview, in average 36 percent of respondents have member of their family 
migrating in duration of around 6.7 months a year. Around 80 percent of them went abroad mainly to 
India and the remainder went to other districts. Number of out-migration in Nepal was quite high 
particularly men and occurred mainly during off-season, therefore remittance lied in the first rank of 
national income.  
 
Unfortunately, farmers did not see the improvement of food productivity as strategy to address food 
insecurity. Appropriateness of seed relief to address food insecurity was therefore in question. However, 
many organizations addressed food insecurity with provision of quality seed [2]. 
 
 Figure 1. Coping strategy of farmers in Nepal in stress condition (baseline survey) 
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3.2. Lateness in seed delivery 
Around 7.5 percent of the beneficiaries received the rice seed one up to three weeks late. The lateness 
in delivery was unavoidable related to political turmoil in Nepal. Hence, farmers in four districts (Baitadi, 
Bajhang, Darchula and Doti) suffering harvest failure because the rice crops could not produce panicles. 
Political parties had politicized this issue at national level. Investigation involving government, NGO, 
cultivar 
Sabitri that was intended for lowland area (below 600 m above sea level) had been sold, bartered or 
transferred to other farmers who planted it in hilly areas with an altitude above 1,000 m above sea level. 
Seed transfer or barter often occurred between the farmers [1] was difficult to control. Planting of lowland 
rice in higher altitude might be the reason behind no panicles formation of rice crop and ultimately 
causing the harvest failure. Serious consequences of lateness in seed distribution are also reported [2]. 
 
Although the information in term of variety and adaptability to agroecological zone of the seed was 
printed on the packaging but most of farmers did not read it. In many cases farmers split the package into 
small quantity for exchange hence the information was vanished or unreadable, beside high number of 
illiterate in the rural area of Nepal. Printed information was in this case not effective to convey the 
message to farmers. This lesson also indicated that once the planting season started, farmers must start 
sowing their seed. Sowing is time sensitive and farmers have short time span [2]. Delay on sowing means 
missing of monsoonal rain season that is in Nepal only 3  4 months a year. Furthermore, sufficient 
quantity of seed of adapted crops should be provided within time for critical sowing periods [3]. 
3.3. distributed seeds 
For the food crops such as rice and wheat, farmers did not always rely on the seed received from not 
known sources before testing its performance in a small plot. This explained the reason why only 77 and 
85 percent of the rice and wheat seed was used for planting material (Table 1). The remaining might be 
stored, consumed or bartered. On the other side, acceptance of farmers to maize and lentil seed was 
higher than rice and wheat. Maize and lentil were secondary food and sowed after rice or wheat. Based on 
our interview, acceptance of farmers to rice and wheat seed particularly in hilly area of Nepal was related 
to the question of the adaptability of distributed seeds to local condition. New seeds without testing 
formerly can lead to crop failure that was directly translated to hunger for small farmer. For instance was 
the case of wheat seed. In order to eliminate the risk, around 69 percent of the beneficiaries reported that 
they sowed their own wheat seed beside the seed from the relief. Average planting area for own seed was 
0.17 ha, bigger than the area for the relief seed that was only 0.07 ha.  
      Table 1. Utilization of the distributed seeds (%) 
Crop Planted Stored Consumed Sold Exchanged 
Rice 77 20 0 0 2 
Wheat 85 4 4 0 7 
Maize 92 5 1 0 2 
Lentil 97 1 2 0 1 
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After harvest farmers had more confidence for adoption of new seed because they had the experience 
already. More than 70 percent of the beneficiaries stored small portion of their harvest for next planting 
season. Better-adapted variety and higher yield is a significant encouragement to farmer to adopt a new 
seed variety [4].  
 
One time distribution of seed will not be useless. Sperling reported that sowing need was not much 
only about 3 to 10 percent of the harvest [1]. In the opposite, repetitive seed relief as such in Ethiopia was 
not effective and it can raise dependence and loosen a stress [5]. 
3.4. Effectiveness of seed relief to improve yield 
Provision of improved seed to farmers brought significant improvement on the crop yield in the 
remote districts such as Darchula, Bajhang, Doti and Sindhuli rather than the districts with good road 
accessibility such as Kailali and Udaypur (Figure 2). Farmers in remote area had a limited access to 
quality seed due to quantity, quality and economic reason. Quality seed and fertilizer was rare in the 
market if not expensive. The seed distribution to remote area was significantly effective to address the 
problem of farmers to access quality seed, to improve yield and ult
stock. 
 
In the districts with good road infrastructure, the performance of distributed seed was worse if not 
similar to their own seed even though the farmers in this area received also chemical fertilizers. The 
farmers in this area have been already often using HYV seeds and fertilizers. Most of breeder companies 
and agriculture enterprises are located in the Terai and also close to India border. Many HYV seeds and 
fertilizers from India were traded in local market and easy to get. Even poor farmers still can get access to 
quality seed in inexpensive way through informal channel such as from relatives, neighbor, borrow or 
barter. Farmers used normally both formal and informal channels to get seed [1]. Poor understanding on 
the seed system had made the seed relief ineffective to increase yield. 
 
 
Figure 2.  Yield increase in relation to familiarity of farmers to quality seed in each district (Bj: Bajhang; Do: Doti; Dc: Darchula; 
Kl: Kailali; Si: Sindhuli; and Ud: Udayapur District) 
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Significant impact on crop yield can be seen obviously on the farmers participated the Farmer Field 
School (FFS) on the System of Rice Intensification (SRI). Considerably benefit was recorded by the 
increase of yield by above 80 percent, reduction of seed requirement up to 90 percent, and savings 
irrigation cost up to 40 percent in comparison to usual farmer practice. From 260 farmers participated the 
thirteen FFSs in Kailali, Shinduli and Udayapur District in the first year, the number have increased to 
more than 750 farmers in the second year covering around 150 hectares under SRI. Some of them who 
followed the instruction for earlier planting in order to mitigate monsoonal flood risks have harvested 
their rice meanwhile the others were still in uncertainty. When access to quality seed exists, capacity 
building program was more important, effective and efficient than seed relief to improve food security of 
household in Nepal. This conclusion was also supported by Ransom et al [4]. 
3.5. Outcome on househ  
Food self-sufficiency level of beneficiary household increased in average 1.5 months to 6 months from 
4.5 months before the intervention (Table 2). Particularly, beneficiaries with food self-sufficiency 3  6 
months, their number decreased to 37 percent at the end of the project from 51 percent. As the result, the 
number of beneficiaries with food self-sufficiency between 6 and 9 months increased to 24 percent from 
16 percent. Unfortunately, the intervention was ineffective to target the poorest in the community with 
food self-sufficiency below 3 months. They were around 30 percent of the total number beneficiaries. 
They belong to the lowest caste, Dalit or indigenous groups with no or limited access to land. This result 
indicated that the seed aid could not address the problem of the poorest in the community but only farmer 
with access to land. 
                 Table 2. Percentage of households with different food self-sufficiency status, before and 
after seed distribution 
 
*Food self-sufficiency is an ability of a household to meet consumption need from their 
own production 
food production was increase by about 22 percent mainly contributed by the crops that 
their seeds were got from the project (Table 3). 
was maize while the contribution of rice and wheat remained low only around 15 and 16 percent. The 
production of barley and buckwheat was decrease because the field has been employed to grow the 
distributed seed. Farmers knew from their experience receiving rice seed that the maize seed from the 
project has better performance than local seed.  
 
Food self-sufficiency* 
Percentage of household beneficiaries (%) 
Before After 
< 3 months 30 30 
3  6 months 51 37 
6  9 months 16 24 
> 9 months 3 9 
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The project also distributed True Potato Seed (TPS) although farmers were not familiar with TPS 
technology. Table 3 shows that distribution of TPS had no impact on the potato production. Distribution 
of TPS to beneficiaries was aimed to produce quality and virus free seed tuber but many farmers 
consumed the seed tuber. Lack of storage facilities might be the reason behind the consumption of seed 
tuber. Besides that, new technology needs more time before it was well accepted by farmers therefore 
introduction new technology was ineffective in a short duration of project. Unavailability of TPS in local 
market has also laid the sustainability of this intervention in question. 
          Table 3. Average food production per household per year 
Food crop 
Production (net edible in kg)* Increase/decrease 
(%) Before  After 
Rice 163  188 15 
Maize 148  214 45 
Wheat 155  180 16 
Potato 6  6 0 
Millets 62  71 15 
Barley 8  4 -50 
Buckwheat 4  3 -25 
Total edible food** 546  667 22 
* Edible portion of food was calculated after subtracting seed requirement for next planting 
season and losses (rice 12%, maize 11%, wheat 15%, potato 25%, millets 12%, barley 19% 
and buckwheat 12%), milling recovery of grains (rice 93%, maize 97%, wheat 96%, barley 
32% and buckwheat 93%) and cereal equivalent of potato at 1/6 
** Equivalent cereal 
3.6. Effect of direct seed distribution on seed supply chain 
The project procured around 3 to 8 percent of available rice and maize seed and 78 percent of wheat 
seed from the national market. Particularly for the highland variety, the availability of the seed variety 
was very limited and ultimately not enough to meet the project requirement due to quality and quantity 
constraint. As a result, almost all highland varieties for rice and wheat were absorbed by the project and 
remained few quantities for the local traders. Therefore during project implementation, other farmers had 
difficult access to quality seed. Direct seed distribution was also criticized because it did not support the 
existing seed supply chain. Remington suggested other seed distribution mechanism such as voucher and 
seed fair for area where seed supply chain exists [3]. 
 
On the other side, the project has provided a good experience on the advantage of using quality seed to 
farmers in remote areas although it is unclear whether they will buy quality seed from enterprises after 
project intervention. Establishment of seed supply chain in the remote area might be important for 
sustainability of food security in Nepal.   
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4. Conclusions 
Seed distribution was an effective way to address food insecurity in the remote area of Nepal under 
subsets of condition when farmers have enough land for planting, never used quality seed, and seed 
supply through formal channels was not well established. Understanding on the seed system in the normal 
and stress condition was the key for success in seed distribution. Capacity building program on better 
agriculture practices was more important than seed distribution for farmers already using quality seed. 
 
Seed distribution was not without harm. Late in seed delivery and improper communication to inform 
the features of seed can lead to harvest failure. Seed distribution should consider the existing seed supply 
chain. Introduction of new technology costs time and more appropriate for long-term development 
project.   
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